Immobilized trypsin on epoxy organic monoliths with modulated hydrophilicity: novel bioreactors useful for protein analysis by liquid chromatography coupled to tandem mass spectrometry.
The development of epoxy organic monoliths with modulated hydrophilicity for the preparation of novel trypsin-based microreactors is reported. Porous polymer monoliths have been prepared using methacrylate chemistry triggered by γ-ray irradiation. In situ polymerization has been optimized and extended to medium and high polymer densities using glycidyl methacrylate (GMA) as reactive monomer as well as to the hydrophilic nature of the co-monomers (glyceryl monomethacrylate, GlyMA and acrylamide, AMD). Enzyme immobilization was smoothly achieved by passing a buffered trypsin solution through the columns kept at room temperature. The activities of the immobilized enzyme were characterized by the apparent Michaelis constant (K(m)) and the apparent maximum velocity (V(max)) of the reaction using a non chromogenic, low-molecular mass substrate N-α-benzoyl-l-arginine ethyl ester (BAEE). For the kinetic constants determination a new off-line chromatographic procedure was developed on purpose. The most efficient IMERs were obtained by immobilizing trypsin on monolithic skeleton prepared with hydrophilic monomers (GlyMA and AMD). One of the most promising bioreactor was applied to the digestion of model proteins with different molecular weight and complexity such as human serum albumin (HSA), β-casein and ribonuclease B (RNase B), and the produced peptides were analyzed by liquid chromatography-mass spectrometry. Using a digestion time of only 25 min the proteins were recognized by the database with satisfactory sequence coverage, which was 78.22, 49.76 and 80.68% for HSA, β-casein and RNase B, respectively.